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Performance Analysis Framework for Post-Evaluation of
Construction Projects through Benchmarking from
Advanced Countries
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(Abstract)

Development of social overhead capital (SOC) requires huge national finance, and
performance issues such as cost-efficiency, safety, and environment have been constantly
raised. However, currently each construction client has limited access to its own projects’
performance  without analytic methodology for industry-level comparisons and
benchmarking for improvement. To overcome this problem, this study proposes a
comprehensive performance analysis framework for post-evaluation of large-scale
construction projects. To this end, this study performed a case study of advanced
countries (the U.S., the UK. and Japan) and consultation with related experts to develop
a tailored performance analysis framework for the Post- Construction Evaluation and
Management system in Korea. The developed framework covers three categories (project
performance, project efficiency, and ripple effect), nine areas (cost, schedule, change,
safety, quality, demand, benefit-cost ratio, civil complaint, and defect), and 31 detailed
metrics. Using industry-level project performance database and statistical techniques, the
proposed framework can be used not only to diagnose excellent and unsatisfactory
performance areas for completed construction projects, but also to provide reference
data for future similar projects. This study can contribute to the improvement of clients
performance management practices and effectiveness of construction projects.
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Table 1. Performance metrics by management area

Classification

Performance metric

Cost

Unit cost (project & phase)

Cost growth (project & phase)
Delta cost growth (project & phase)
Construction intensity

Project performance

Schedule

Unit schedule (project & phase)
Schedule growth (project & phase)
Delta schedule growth (project & phase)

» Change cost factor

Change
& = Average cost per change
= Intensity rate
Safet . .
¥ « Industrial accident rate
Qualit « Rework cost factor
¥ « Rework schedule factor
Demand = Demand growth
Project efficiency « Planned benefit-cost ratio
Benefit-cost ratio « Actual benefit-cost ratio

« Growth of benefit-cost ratio

Civil complaint

= Number of complaints
« Complaint handling rate

Ripple effect

Defect

= Number of defects per unit
Defect handling rate

Table 2. Performance metric definition

Performance metric

Definition

Project unit cost

Total project cost/Capacity

Phase unit cost

Phase cost/Capacity

Project cost growth

(Actual project cost-Planned project cost)/Planned project cost

Phase cost growth

(Actual phase cost-Planned phase cost)/Planned phase cost

Project delta cost growth

(Actual project cost-Planned project cost)/Planned project cost

Phase delta cost growth

(Actual phase cost-Planned phase cost)/Planned phase cost

Construction intensity

Construction phase cost/ Construction phase duration

Project unit schedule

Total project duration/Capacity

Phase unit schedule

Phase duration/Capacity

Project schedule growth

(Actual project duration-Planned project duration)/Planned project duration

Phase schedule growth

(Actual phase duration-Planned phase duration)/Planned phase duration

Project delta schedule growth

(Actual project duration-Planned project duration)/Planned project duration

Phase delta schedule growth

(Actual phase duration-Planned phase duration)/Planned phase duration

Change cost factor

Total change cost/Construction phase cost

Average cost per change

Total change cost/Total number of changes

Intensity rate

(Total number of working loss days/ Annual working hours)x 1,000

1021



K(S(
1022

C

SHTAY BB =27 H25H H6s

T

Table 2. (Continued)

Performance metric

Definition

Industrial accident rate

(Total number of accidents/Annual number of workers)x 100

Rework cost factor

Total direct cost of field rework/ Construction phase cost

Rework schedule factor

Total duration of field rework/ Construction phase duration

Demand growth

(Actual demand-Planned demand)/Planned demand

Growth of benefit-cost ratio (BCR)

(Actual BCR-Planned BCR)/ Planned BCR

Complaint handling rate

Total number of complaints handled/ Total number of complaints

Number of defects per unit

Total number of defects/Capacity

Defect handling rate

Total number of defects handled/ Total number of defects
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Table 3. Performance database distribution by facility

type
Facility type | Sample size (N) | Percentage (%)
National road 420 34.7
Highway 289 23.9
Site development 99 8.2
Provincial road 84 6.9
Railroad 70 5.8
Harbor 62 5.1
Building 53 4.4
Brwironmental facility 47 3.9
Water resource 40 3.3
Power plant 35 2.9
Airport 10 0.8
Total 1,209 100.0
AEEE EXE5 Hoeth 2 dMde F
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Table 4. Sample project description Fig. 12 3171 ATAE 2 AW 2789
Classification Description gt Ay 225 AR 19Box Plo & Az
Facility ype National road SR Aol o714 A akAile] B
Road length 114 km THES 154%, 9 MBS 297% FEOR
Number of lanes |4 BA fARAR 75 AELRGE -13.7%, AL
Construct?on cosF size |KRW 94.5 billion oAkl 25%):  133%  AI2AMELOlZN(Ake]
Construction period 7.9 years

50%): 22.0%, ABRAREEH 75%): 30.1%,

Construction work type | New construction B R N
gk 53.5%, Hat: 22.0%) o] <=3t de g

Cost payment method |Lump-sum payment

. R R R R o] X~ o] H 3}Q. (0] o]
Project delivery system | Design-Bid-Build method AT 4= Sk & AR B4 8 FARKY
Bidding method Lowest price selection 75712 20054904 20204 Atelof] £uH ==
Contract method Long-term continuing contract Ao s BA g e &4 A7)

YE FARFE 500~1,000919)2 7AW, 3
S Ak Dol vt A4 18 B A
Facili pe National road
) l e Mg 5 Qlrk
Contract method Al types
"  Very high (Top 75%-Max.) Gostruction sizs KAW 50-100 bl Flg 2}5 ;ﬂ;‘(ﬂ /\].%j gl %ﬂ]t‘?ﬂ_ ?_F—CH H] %_oﬂ EH
High (Top 50-75%) N Consucion e N
R S g mazslolrh, 24 opile) A9, Ha
10 ery low in.-To 5% of 7 . .
, [T mexao 2ol ©k9] ARIH|(Project Unit Cost), T A
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-zgonstl-uctionphasecnslgrowth(%) S::m:esvlze Wj: Unlt COSt)-E« -Pr/\]—/\]—(ﬁ ﬁgﬂ- EHH] 174{_1% ./F_E‘OE’.
. . . . H g & 023 k1l AHog uckdt A o]
Flg. 1 Performance analySIS by metric (Constructlon ]'u—‘—' O]-ﬂ] J&a% A _d—l%l—a T Mq
phase cost growth) HhH - the] HAM](Compensation Unit Costi=

9,000 160 1,400 6,000

8,000 140 1,200

7,000 120 5:000 m Very high (Top 75%-Max.)

1,000 . N

6,000 60 4,000 High (Top 50-75%)

5,000 w© 800 som0 5 Low (Top 25-50%)

Very low (Min.-Top 25%)

4,000 . PR 600
*
2,000 »
3,000 - 400 ¢ Mean
40

2,000 o 200 1,000
1,000
Phase unit cost Phase unit cost Phase unit cost
Project unit cost (Design, (Compensation, (Construction,
(KRW mil./lane-km) KRW mil./lane-km) KRW mil./lane-km) KRW mil./lane-km)

Fig. 2 Example of project- and phase-based performance analysis (unit cost)
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40
20 Facility type _National road
Bidding method _ Lowest price
0 Very high (Top 75%-Max.) Conrect method Al types
Construction size  KRW 50-100 bil
20 = High (Top 50-75%) -

Classification ~ Demand growth (%)

" - Low (Top 25-50%) T Y
u Very low (Min.-Top 25%)  Top 25% -70.0
r Sample Top 50% -49.9
N 1 project #Mean Top 75% -300
-80 Max. 246
Mean 450
-100 Sd. dev. 310
Demand growth (%) Sample size 7

Fig. 3 Performance analysis by metric (Demand growth)

60
50 Feciity tyoe ~ National road
Bidding method _Lowest price
 Very high (Top 75%-Max.) Contract method Al types
4 Constuction size KAW 50-100 bi.
Sample  High (Top 50-75%)
30 project Lo (Top 2550%) Classification ~ Corstction intersty 69
Min. 106
20 Verylow Min-Top25%)  Too 25% 215
Top 50% 27.8
10 * e Top 75% 328
Max. 496
N Mean 27.4
Construction intensity Std. dev. 84
(KRW mil./day) Sample size 77

Fig. 4 Performance analysis by metric (Construction
intensity)

Facility type National road
Bidding method  Lowest price
120 Contract method All types
u Very high (Top 75%-Max.) Gonstruction size  KBW 50-100 bil

High (Top 50-75%)

. Pr h le
Classification iect schsdile

= Low (Top 25-50%) orowhi(%)

60 Min -10.0
40 * Very low (Min.-Top 25%) Top 25% 131

3 « Mean Top 50% 39.3

‘ Sample Top 75% 783

0 | Bioject Max. 1503

20 Mean 47.5

Project schedule growth (%) Std. dev. 421

Sample size 82

Fi

9. 5 Performance analysis by metric (Project
schedule growth)

7o vprlog BA tjAbAele] A

g Ao s Ao
= 23,2808/ E Al 75.0%Fig. 4), AFF7IZE
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40
Fecilty tyoe  National road
30 Bidding method  Lowest price
Contract method  All types
20 = Very high (Top 75%-MaX)  gyngiruction size KRW 50-100 bil.
Sample . gioh (Top 50-75%) .
10 project Classification  Grange cost factor (%)
= Low (Top 25-50%) . T
0 Verylow Min-Top25%) ~ Top 25% 38
T 11
© Mean op 50% | S= 2
Top 75% 181
-10 Max. 39.2
Mean g
20 n < fnctor (% Std. dev. 108
ange cost factor (%) et - B

Fig. 6 Performance analysis by metric (Change
cost factor)

1.80
1.60 Faciity tyoe  National road
Bidding method Lowest price
1.40 | OWeS P
Contract method Al
Very high (Top 75%-Max) _onoct methed Al ypes
120 Construction size.KBW 50-100 .

Sample ™ High (Top 50-75%)

1.00 e BT
o Classification Actual BCR
project .y ow (Top 25-50%) b
0.80 Min. 0.07

= Very low (Min.-Top 25%) Top 25% 049
0.60 04
* Mean Top 50% L
o Top 75% 108
0.20 Max. =
Mean 075
0.00
Actual BCR Std. dev. L
Sample size 7

Fig. 7 Performance analysis by metric (Actual BCR)
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Table 5. Summary of project performance analysis

KSAU(C

A2 daEA AHA HE

1025

Performance metric Perfs(::r(r;:nce Unit Top pz;sentage Level E)(fgf;l;fﬂ(;l;rnance
Project unit cost 3,182.2 | KRW mil./lane-km 43.2 Low (Q2)
Phase unit cost (Design) 54.4 KRW mil./lane-km 50.8 High (Q3)
Phase unit cost (Compensation) 1,056.6 | KRW mil./lane-km 92.4 Very high (Q4)
Phase unit cost (Construction) 2,071.3 | KRW mil./lane-km 31.4 Low (Q2)
Project cost growth 9.5 % 25.3 Low (Q2)
Phase cost growth (Compensation) 0.0 % 14.7 Very low QD)
Phase cost growth (Construction) 15.4 % 29.7 Low (Q2)
Project delta cost growth 9.5 % 19.2 Very low (Q1)
Phase delta cost growth (Compensation) 0.0 % 0.0 Very low (Q1)
Phase delta cost growth (Construction) 15.4 % 28.2 Low (Q2)
Construction intensity 32.8 KRW mil./day 75.0 High (Q3)
Project unit schedule 80.0 Day/lane-km 16.9 Very low QD)
Phase unit schedule (Construction) 63.1 Day/lane-km 13.0 Very low (Q1)
Project schedule growth 0.0 % 49 Very low (Q1)
Phase schedule growth (Construction) 0.0 % 5.4 Very low (Q1)
Project delta schedule growth 0.0 % 0.0 Very low QD)
Phase delta schedule growth (Construction) 0.0 % 0.0 Very low (Q1)
Change cost factor 13.4 % 60.9 High (Q3)
Average cost per change 1,149.0 KRW mil./case 69.3 High (Q3)
Intensity rate n/a n/a n/a n/a
Industrial accident rate n/a n/a n/a n/a
Rework cost factor n/a % n/a n/a
Rework schedule factor n/a % n/a n/a
Demand growth -61.7 % 61.7 Low (Q3)
Planned BCR n/a n/a n/a n/a
Actual BCR 0.98 n/a 27.2 High (Q2)
Growth of BCR n/a % n/a n/a
Number of complaints 0 Case 12.3 Very low (Q1)
Complaint handling rate n/a % n/a n/a
Number of defects per unit 0 Case 0.0 Very low (Q1)
Defect handling rate n/a % n/a n/a
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